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INTRODUCTION
Pulmonary alveolar proteinosis (PAP) was first described in
1958 as “a remarkable disease of the lung that consists of the
filling of the alveoli by a periodic acid-Schiff (PAS)-positive
proteinaceous material, rich in lipid” [1]. Since that original
description, PAP has remained an uncommon but fascinating
disease of uncertain aetiology [2,3]. We report the rare
combination of PAP and cryptococcosis infection presenting
concurrently in a young adult, and discuss the chest
radiography and high-resolution computed tomography
(HRCT) findings.
CASE REPORT
A 31-year-old Chinese male who was an active smoker (one pack/day)
complained of dry cough of 3 months duration. Physical examination and
laboratory investigations were unremarkable. Chest radiograph showed
bilateral perihilar air-space opacification (Fig. 1). Presumptive differential
diagnoses at that time included lymphoma, Pneumocystitis carinii infection
and pulmonary alveolar proteinosis. Contrast-enhanced computed tom-
ography (CT) of the thorax was performed (Fig. 2), which showed focal
dense consolidation in the anterior segment of the right upper lobe and more
diffuse air-space disease in the left lung. Several attempts at bronchoalveo-
lar lavage (BAL) for cytology and acid-fast bacilli (AFB), as well as
serology for human immunodeficiency virus (HIV), were negative.
Transbronchial biopsy (TBLB) from the right upper lobe anterior segment
showed oval-shaped fungal organisms and BAL culture grew scanty
Cryptococcus neoformans. Serum cryptococcal antigen was also elevated.
Although the patient had no neurological complaint, lumbar puncture and
contrast-enhanced CT of the brain were also performed to rule out any
intra-cranial involvement. A 0.5 cm non-enhancing, hypodense lesion was
detected in the sub-cortical white matter of the high left parietal lobe.
Lumbar puncture showed clear cerebrospinal fluid (CSF) with increased
opening pressure and raised white blood cell count (lymphocyte
predominant) and protein. Cryptococcal antigen and Indian ink staining
were negative but fungal culture was again positive. A diagnosis of
pulmonary and central nervous system cryptococcosis was made. However,
no social or occupational history of exposure to bird excreta could be
obtained.
The patient was then treated with 0.7 mg/kg/day of intravenous
amphotericin and 100 mg/kg/day flucytosine for 14 days, followed by
400 mg fluconazole QD for 8–12 weeks. MRI was subsequently performed
3 weeks later and the lesion was no longer visible. Repeat lumbar puncture
revealed normal parameters. Follow-up chest radiograph 3 months later
showed almost complete resolution of right upper lobe consolidation, but
there was no interval change in the left perihilar and lower lobe air space
opacification (Fig. 3).
Bronchoscopy was again performed with BAL and TBLB taken from
the lingula. Special staining of the specimen revealed eosinophilic granular
material in the alveolar spaces, which was positive for periodic acid-Schiff
(PAS) and diastase resistant, in keeping with the diagnosis of pulmonary
alveolar proteinosis. HRCT of the thorax was also performed 1 day after
bronchoscopy (Fig. 4), with a characteristic appearance of PAP. Clearing of
the left lung opacification was seen after subsequent bronchoalveolar
lavage. The patient was not found to be immunocompromised on follow-up
but pulmonary recurrence of PAP occurred about 1 year later.
DISCUSSION
Pulmonary alveolar proteinosis (PAP) complicated by
pulmonary cryptococcosis is a rare condition with only five
cases to date reported in the English literature [1,4,5–7]. Unlike
other reports (except one [4]) where cryptococcosis occurred in
patients known to have PAP, our patient presented concurrently
with both diseases, posing a diagnostic challenge. This was
compounded by the non-specific clinical presentation and chest
radiographic appearance, resulting in a delay in diagnosis.
The origin of PAP remains unknown, but its pathogenesis is
believed to be due to defective surfactant catabolism, found
recently to be related to defects in granulocyte–macrophage
colony-stimulating factor (GM-CSF) signalling [2,3]. Two
forms of PAP are described; primary or idiopathic PAP and
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Fig. 1 – Frontal chest radiograph shows bilateral perihilar air-space
consolidation distributed in a “bat wing” pattern. No pleural effusion is
present.
Fig. 2 – Conventional CT (10 mm slice thickness) shows focal consolida-
tion in anterior segment of the right upper lobe with the presence of air
bronchogram. Well-demarcated ground-glass opacities are distributed
centrally in the left perihilar region (left upper and lower lobes). Similar
ground-glass opacities were also present in the right lower lobe (not
shown).
Fig. 3 – Frontal chest radiograph 4 months later and after completion of
anti-fungal treatment, shows clearing of the right upper lobe consolidation,
but persistent left perihilar and lower zone air-space shadowing.
Fig. 4 – HRCT (1.5 mm slice thickness) shows resolution of the right upper
lobe consolidation, with residual fibrosis and mild bronchiectasis.
Geographic ground-glass opacities are seen in the left lung, which are
mainly central in location in the upper lobe, but more diffuse in the lower
lobe. Amid the predominant ground-glass changes, interlobular septal
thickening in polygonal shapes are present. The resultant “crazy-paving”
appearance is typical of pulmonary alveolar proteinosis. Similar geographic
ground-glass opacities were also present in the middle and right lower
lobes, but the extent was much less (not shown).
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secondary PAP. Secondary PAP is associated with immuno-
deficiency and exposure to inorganic dusts or fumes [2,3].
Reports of secondary infections by organisms such as nocardia,
mycobacteria and Pneumocystis carinii in PAP [2,3,5] are,
however, considerably more frequent in comparison with
cryptococcosis.
The initial chest radiograph finding of air-space consolida-
tion in our patient is common to both cryptococcosis and PAP
making the distinction between the two entities difficult. Other
radiographic patterns of cryptococcal pneumonia are pulmon-
ary masses, which can be single or multiple, and less
commonly, an interstitial pattern [8]. The distribution of air-
space consolidation in cryptococcal pneumonia is usually
patchy, but occasionally segmental or lobar as opposed to the
bilateral perihilar “bat-wing” consolidation typically seen in
PAP [9]. Conventional CT findings of PAP are a combination
of air-space (consolidation or ground-glass) and reticulo-
nodular patterns, with a variably geographic or diffuse, patchy
or confluent distribution [7]. Air-space disease in PAP results
from filling of alveoli with PAS-positive material that is mostly
phospholipid, and protein constituents of both surfactant and
degenerated cell membranes [9]. Initial conventional CT of the
present patient showed an area of focal dense consolidation in
the right upper lobe, different in appearance to the more patchy
and diffuse ground-glass opacities in the left perihilar region.
This finding of focal opacity or dense consolidation in
background patchy and diffuse changes of PAP should raise
the concern of secondary infection, as suggested by other
authors [7]. Retrospectively, HRCT if performed earlier may
have expedited the diagnosis of PAP as the “crazy-paving”
appearance, suggestive of underlying PAP, was not evident on
the earlier conventional CT investigation. This appearance is
due to the geographic distribution of ground-glass opacity with
smoothly thickened interlobular septa within areas of air-space
disease [10,11]. Murch and Carr [11] reported that thickened
interlobular septa represented septal oedema found on open
lung biopsy. This appearance was first described in association
with PAP, but it is now known that it can be seen in a variety of
inflammatory, neoplastic, and infectious diseases [3,12].
Recently, this appearance was also found in a patient with
cryptococcal pneumonia [13].
Cryptococcal involvement of the central nervous system in
the present patient was unexpected as he was HIV negative and
had no neurological complaint. Lee and colleagues [6] have
recently reported a similar case of a young adult known to have
PAP and subsequently developed both cryptococcal pneumonia
and meningitis. Apart from the presence of parenchymal mass
lesions (cryptococcomas), dilated Virchow-Robin spaces
(perivascular spaces distended with fungus and mucoid
material), other imaging features of central nervous system
cryptococcosis include atrophy and communicating hydro-
cephalus [14]. The non-enhancing, hypodense lesion in the
subcortical white matter of the left parietal lobe in the present
patient was a small cryptococcoma rather than dilated
perivascular space because of its site in the high parietal lobe
(unusual for a perivascular space) [15] and the subsequent
treatment response. Although the causal relationship between
PAP and infection by Cryptococcal neoformans has not been
adequately proven, this report raises awareness of such an
association and highlights the importance of being alert to the
existence of two concurrent diseases. This should expedite the
diagnosis of these rare disease entities when presenting in a
similar clinical setting.
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